Background: Effective female education on cervical cancer prevention has been shown to increase awareness and uptake of screening. However, sustaining increase in uptake poses a challenge to control efforts. Peer health education has been used as an effective tool for ensuring sustained behavior change. This study was undertaken to assess the effectiveness of peer health education on perception, willingness to screen and uptake of cervical cancer screening by women. Methods: A before and after intervention study was undertaken in 2 urban cities in Enugu state, Nigeria among women of reproductive age attending women's meeting in Anglican churches. Multistage sampling was used to select 300 women. Peer health education was provided once monthly for 3 consecutive sessions over a period of 3 months. Data was collected at baseline and after the intervention using pre-tested questionnaires. Descriptive statistics and tests of significance of observed differences and associations were done at p-value of <0.05. Results: Statistical significant difference was observed in participants' individual risk perception for cervical cancer and perception of benefits of early detection through screening. Practice of screening for cervical cancer increased by 6.8% and the observed difference was statistically significant (p = 0.02). This was significantly associated with marital status, level of education, employment status and parity (p < 0.05). Conclusion: Peer health education is an effective strategy for increasing women's perception of benefits of early detection of cervical cancer through screening. It is also effective for increasing their practice of screening for cervical cancer.
Background
Cervical cancer is the most common cancer among women in sub-Saharan Africa and its incidence and mortality are on the increase [1] . It ranks as the second most common cancer among women in Nigeria, contributing an estimated 14,089 (21.8%) cancer cases and 8240 (20.3%) cancer deaths in 2012 [2, 3] . Every year, 14,550 Nigerian women are diagnosed with cervical cancer, out of which 9659 die from the disease. It is projected that by 2025 an estimated 22,914 women would develop cervical cancer annually, out of which 16,261 would die [1] .
Cervical cancer provides unique opportunities for prevention because central to its etiology is infection of the cervix with a well-defined virus, the human papilloma virus [4, 5] . The process of developing cervical cancer following infection takes at least 10 to 20 years, allowing time to intervene long before cancer develops [6] . The existence of effective cervical cancer control programs, and the frequency of screening account for the observed difference in cervical cancer mortality between developed and developing countries [7] . There are several screening tests for cervical cancer such as conventional cytology (Pap smear), liquid-based cytology, visual inspection with acetic acid (VIA) and Lugol's iodine (VILI), and Human papilloma virus (HPV) DNA test [8] . Regular screening will detect pre-cancerous changes and reduce the risk of developing cervical cancer. In sub-Saharan Africa however, there are few organized efforts to ensure that women undergo screening for early detection of cervical cancer and reduction in morbidity and mortality [9] .
The level of uptake of cervical cancer screening in Nigerian women is abysmally low and unrelated to levels of awareness [10] [11] [12] [13] [14] [15] . A study among young women in a Nigerian tertiary institution found an awareness level of over 60% and a screening rate of 0% [16] . Among health professionals (nurses) in South-east Nigeria, an awareness level of 87% for screening services was reported, with an uptake of 5.7% [17] . Even where cervical cancer screening services are available, they are being underutilized [16, 18, 19] ; as is the case in Enugu state where over a period of ten years, the level of participation was <1% of the targeted population [12] . Wrong perceptions and fear of the unknown are some of the reasons that have been given for under-utilization of cervical cancer screening services in Nigeria [13, 16, 17] .
Effective female education on cervical cancer and screening, among other strategies, has been identified as a method of increasing awareness and utilization of cervical cancer screening services [10, 11, 13, 20] . Since health education also involves "provision of information to address the underlying social, economic and environmental conditions impacting on health", we need to develop and adopt strategies that are sensitive and relevant to social contexts [21] . The relevance of peer education to health lies in its ability to address the social underlays that impact on health [21] . Peer education draws on the Diffusion of Innovation Behavioral Theory which states that "certain individuals from a given population act as agents of change by disseminating information and influencing group norms in their community" [22] . The effectiveness of peer education/lay health worker programs in public health has been documented in immunization uptake, nutrition education, family planning, and HIV prevention, care and support [22, 23] . However, there is very limited local evidence of the effects of context relevant health education interventions on cervical cancer control.
This study was undertaken to examine whether peer health education would influence women's perception of cervical cancer and its screening and their practice of screening for the disease. This paper provides new knowledge on the effectiveness of a context-appropriate peer health education intervention on perception and practice of screening for cervical cancer in urban areas in Nigeria.
Methods

Study design and setting
This was a community-based intervention study using a before and after design.
This study was conducted in Enugu state, located in the south east geopolitical zone of Nigeria. The 2006 population census estimates a total of 5,590,513 (2005 estimate) inhabitants within an area of 7618 sq. km [24] . The State has three urban centers namely: Enugu, Nsukka and Oji River and at the time of the study, there were 4 Anglican dioceses in the urban centers. These urban centers are similar in terms of income, education, culture and religion.
For the purpose of health care delivery, the state is divided into seven health districts namely: Awgu, Udi, Enugu Ezike, Nsukka, Enugu Metropolis, Isi-Uzo and Agbani. Each health district serves a population of not less than 50,000 people, and it has a range of public health facilities including a district hospital, general hospitals and primary health centers. There are also privately owned hospitals, pharmacies, laboratories and patent medicine shops that serve as important sources of health service delivery. The state also has four tertiary hospitals, three in Enugu metropolis and one in Agbani district [25] .
Pap smear cytology for cervical cancer screening is provided at varying costs in some of these health facilities and at the time of the study it was being offered in four health facilities -two within Enugu metropolis, one in Agbani district and a private hospital in Nsukka district. The availability of Pap smear cytology services informed the selection of Enugu and Nsukka urban centres for the study. The study was conducted in the Anglican dioceses of Enugu and Nsukka.
Description of study population and participant characteristics
The study population consisted of women of reproductive age who resided in the study area and worshipped in the selected Anglican dioceses. Only women who were 21 years or more; currently sexually active or have been in the past; and never been diagnosed with any cancer, were eligible for the study. Screening before 21 years may lead to unnecessary treatment of resolvable pre-invasive lesions and increased risk of reproductive harm [26] . Cervical changes preceding cancer are most significant after 21 years and that is the age at which screening becomes relevant [26] .
The peer health educators were wives of clergy men in the dioceses who had completed secondary school education and volunteered to be trained. These group of women are role models because they are perceived to have high moral standards. They lead women groups in the churches and are well respected in the community for the important position they occupy in the church. While it is encouraged that women obey instructions given by the clergy wives, they are not under any obligation to do so. They elect their executives and clergy wives are members. Clergy wives do not have overriding decision making power.
Sampling of study participants
In order to observe a difference of 13% in the practice of cervical cancer screening at a power of 80% and confidence level of 95%, a minimum sample of 270 respondents was needed. The sample size was increased to 300 to adjust for incomplete and non-response. This difference of 13% is an average that was taken from review of literature that showed an increase in cervical cancer screening of 10% to 15% following health education interventions [27, 28] .
Multistage sampling technique was used. Two of the four urban dioceses were selected by simple random sampling at the first stage. At the second stage, 6 parishes were selected by balloting without replacement from a list of all the parishes in the diocese. Equal numbers of women (50 each) were consecutively recruited from each of the five parishes at the final stage, to give 300 participants.
All clergy wives in selected parishes were invited to a meeting where they were informed about the study, their expected roles and reward. A request was then made for volunteers who will be trained as peer health educators. The volunteers were not paid or given any honorarium. They were only reimbursed for their transport expenses during the training period.
Description of Intervention
For the peer health educators' training, 22 volunteers were recruited and trained from among clergy wives to provide peer health education on cervical cancer and its prevention to women in their parishes. An 18-h peer educators' training workshop was provided over a threeday period using the peer educators' training manual of the Cervical Cancer Prevention Program in Zambia (CCPPZ), which was adapted for the study and context [29] . The adaptations included burden of cervical cancer in Nigeria, use of local names for cancer and other concepts, and non-inclusion of some sections such as the section on HIV/AIDS, and integrating HIV testing with cervical cancer screening.
After the training, the peer health educators provided repeated sessions of health education on cervical cancer and its prevention to women in their parishes during monthly meetings for at least 3 consecutive months. In this period, the women were exposed to cervical cancer prevention peer education for a minimum of 6 times, and respondents attended 3 to 6 sessions. In all parishes, women met at least two times a month during the monthly general meeting and union meetings. These are established and regular meetings that all women are expected to attend and during which peer education on cervical cancer screening was provided. The peer educators were encouraged to use other opportunities that present to provide health education on cervical cancer prevention. However, these sessions were not considered for eligibility in this study.
The peer health education intervention commenced in the next meeting after baseline data was collected. Each group session consisted of 45-60 min of didactic teaching on what the cervix is and how it can be kept healthy; definition of cervical cancer; burden of cervical cancer in Nigeria relative to other settings; risk factors, symptoms and signs of cervical cancer; prevention and treatment options for cervical cancer; and healthy living with cervical cancer. This was followed by 15-30 min of clarifications and feedback.
Data collection and analysis
Data was collected at baseline and after the peer health education intervention using a pre-tested structured questionnaire (see Additional file 1: APPENDIX-Questionnaire.pdf). The questionnaire was self-administered and completed individually by the respondents. Clarifications to questions were provided individually to respondents. Baseline data was collected from the women during the monthly meeting that preceded their first session of cervical cancer prevention education with the peer health educators. They were informed of the study and its objectives, and told that although they could all benefit from the peer education sessions that would happen in their next meetings, only the first 50 people in attendance have been selected to answer the questionnaires. Detail of what the peer health education would cover was not provided before baseline data collection to eliminate biased perception of individual risks.
Only those who participated in at least 3 of the 6 group training sessions were eligible to be interviewed after the intervention. The meeting attendance register was used to identify those who were eligible for postintervention data collection.
Information was collected on respondents' sociodemographic characteristics, their perception of severity and individual risk for cervical cancer, their perception of benefits of screening for cervical cancer, their willingness to screen for cervical cancer and actual practice of screening for cervical cancer.
The questionnaires were administered simultaneously to selected parishes.
Data was organized and analyzed using statistical package for social sciences (SPSS) statistics version 17. This is a statistical analysis software for managing structured and unstructured data. It includes a broad range of statistical procedures for understanding data and generating reliable results [30] . The variables of interest or outcome measures were perception of individual risk for cervical cancer and benefits of screening, willingness to screen, actual practice of screening, preferred method, frequency of screening and reasons for screening. Frequency and percent were used to describe the distribution of variables, cross-tabulation of proportions was done to check difference in cervical cancer screening before and after the intervention, and to identify factors associated with screening for cervical cancer. Chi-square test was performed to assess statistical significance of observed differences and associations. Logistic regression analysis of factors associated with screening for cervical cancer amongst women who had screened for cervical cancer [31] . Statistical significance was set at a p-value of <0.05.
Ethical consideration
Ethical approval was sought for and obtained from the Health Research Ethics Committee of the University of Nigeria Teaching Hospital in Enugu (NHREC05/01/08-FWA00002458-IRB00002323). Written informed consent was obtained from the participants before the data collection tools were administered, and confidentiality was maintained by non-inclusion of self-identifying characteristics in the questionnaires. The data was aggregated for analysis.
Results
The results of the study are presented in Tables 1, 2, 3 and 4. A total of 300 questionnaires were distributed to the 300 recruited participants before the intervention; 285 of these were appropriately filled and suitable for analysis. Some questionnaires were discarded because they were not completely filled; some non-skip questions were not answered. Some questionnaires were discarded because of disparity in recorded responses. For instance, some questionnaires had an entry on 'No' to screening for cervical cancer as well as an entry for type of screening method used. Following the intervention, 2 more participants could not be followed up, giving a total of 283 responses post-intervention.
Demographic characteristics
Results of respondents' socio-demographic variables are presented in Table 1 . The mean age of respondents was 48 (±9.7) years, and the highest proportion were in the 45-54 years' age category. Majority of the respondents were married, 208 (73%). The highest proportions of respondents had completed tertiary education, 142 (49.8%). Majority of them were employed (paid or self): 199 (69.8%) were in paid employment, 50 (17.5%) were selfemployed. Most of the respondents had four or more children, 121 (42.5%).
Perception and practice of screening for cervical cancer
Participants' perception and practice of screening for cervical cancer are presented in Table 2 . Following the peer health education intervention, significantly higher proportions of participants, 219 (77.4%), perceived cervical cancer to be as serious as other cancers (p < 0.001); and themselves at risk of developing cervical cancer, 113 (40%) (p = 0.01). The proportion of women who felt Willingness to screen for cervical cancer was relatively high at baseline, 226 (79.3%), but not much change was observed following the intervention, 228 (80.8%). There was statistical significant increase in rate of screening for cervical cancer after the intervention (p = 0.02). The proportion of participants who screened for cervical cancer increased from 30 (10.5%) before the intervention to 49 (17.3%) after the intervention.
Relationship between socio-demographic characteristics and cervical cancer screening Table 3 shows the relationship between respondents' socio-demographics and their practice of screening for cervical cancer. There was no significant difference in practice of screening among respondents of different age categories.
There was statistical significant difference in practice of screening for cervical cancer among respondents with different marital status, levels of education, employment status and parity (p < 0.05). Married women were more likely to have ever screened for cervical cancer than the rest. Out of the 49respondents who screened for cervical cancer, 40 (81.6%) were married. Only those who had tertiary education had ever screened for cervical cancer, 49 (100%). Women who were employed 43 (87.8%) and had more (3-4) children were more likely to have screened for cervical cancer, 27 (55.1%).
Logistic regression of factors associated with screening for cervical cancer Table 4 shows regression analysis of factors associated with screening for cervical cancer amongst women who had screened for cervical cancer after the intervention. The odds of screening for cervical cancer was 3.3 times more in married women and 5.8 times more in women who had never been married than in those who were widowed (p < 0.05). Women who had 1-2 children were 2.4 times more likely to have screened for cervical cancer than those who did not have children; and those who had 3-4 children were 4.99 times more likely to have screened for cervical cancer than those who did not have children.
Discussion
Although more than three-quarters of the participants expressed willingness to screen for cervical cancer, we found that relatively high proportions of them neither perceived it to be as serious as other cancers nor themselves at risk of developing or having the disease. This could explain the baseline finding of very low cervical cancer screening rate among these women. The frequent contacts women make with health services ought to provide unique opportunities for health workers to educate them on cervical cancer and its screening and to offer opportunistic screening services. However, for various reasons such as non-availability of cancer screening services and lack of expertise, this is often not the case [32] [33] [34] . Among respondents who had screened for cervical cancer, the commonest screening method used is the Pap smear test. This is probably because it is the most available and affordable method. Women's perception and practice of screening for cervical cancer were improved by peer health education. Having received comprehensive information on the risks, uncertainties and benefits of the screening, the women were able to assess their risk status and take necessary action. There were statistical significant differences in their perceptions of the severity of cervical cancer, their individual risks of developing the disease and the benefits of screening. Based on the relative advantage element of diffusion of innovation theory respondents' perceptions of benefits of screening for cervical cancer changed [35] . More women perceived screening as beneficial following peer health education. Having also observed their peers now promoting cervical cancer screening, the behavior became desirable and more women adopted the behavior [35] . Although the observed change in practice was slight, a sustained increase could be expected over time if the peer health educators continue to educate the women repeatedly. The ultimate goal of reinforced health education is lasting change in behavior [36] . This and more could be achieved by peer health education for as long as the peer health educators remain in the community and continue to tell their peers about cervical cancer and the benefits of early detection through screening [37, 38] . Marital status, level of education, employment status and parity were all significantly associated with the practice of screening for cervical cancer. Women who were employed, married and of higher parity and level of education were more likely to screen for cervical cancer. Since women who are employed are earning an income, they are more likely to afford preventive health services than those who are unemployed. Compared to less educated women, more educated women have been reported to choose and utilize preventive health services, having been informed of the implications of their choices. In the same vein, married were more likely to have screened than those who were not married, for reasons such as having the social and financial support of a spouse [39] . These three factors are closely linked to affordability and explain the disparity between practice of screening for cervical cancer and expressed willingness to screen [40] .
The scope for generalization of findings of this study is limited to women residing in urban and peri-urban areas and attending women's meeting in Anglican diocese in south-east Nigeria. The study population consisted of Anglican women who belonged to the women's fellowship, implying that some social and cultural factors that influence behavior have already been controlled and their effects cannot be measured. Equal allocation was used at the final stage of selection of participants and while this could be critiqued for representation, the number of participants selected from each parish exceeded 70% of the eligible population.
Conclusions
Willingness to screen for cervical cancer is considerably high amongst the study participants. Peer health education is an effective strategy for increasing women's perception of the benefits of early detection of cervical cancer and their practice of screening for it. It also has proven effectiveness in addressing the cultural and social factors that influence behavior change. Peer health education should be included in the health promotion component of cervical cancer control plans, because it could be useful for ensuring improved cervical cancer screening behavior.
Additional file
Additional file 1: Questionnaire for data collection on knowledge, perception and practice of screening for cervical cancer. Structured questionnaire with two open-ended questions, and having three sections namely, (i) personal data, (ii) knowledge and perception of cervical cancer and cervical cancer screening, (iii) utilization of cervical cancer screening services and determinants. (PDF 337 kb)
